Pernambuco (United Nations Office on Drugs and Crime -UNODC, 2013).
The present paper attempts to contribute to the scientific knowledge of homicides and their causes by means of an investigation encompassing a broad variety of theories, including economic frustration, moral development, moral values, decision-making processes, emotional attachment, testosterone, and the culture of honor. Given the high prevalence of that type of crime in Brazil in general and Pernambuco in particular, the study focuses on that location.
General Theories of Crime

Economic Frustration
Inspired by an analysis of the increase in suicide during periods of rapid social change, Durkheim proposed the concept of anomie (lawlessness) based on the view that crime is an antisocial behavior that arises not from the individual but from the dynamics of social forces themselves (Durkheim, 1978; Merton, 1968) . His idea is that society's values tend to instill in its members various socioeconomic goals that, given the limited structure, eventually prompt them to go outside established social norms, a state of "absence of norms". Under this kind of explanation, homicide is in part opportunities to attain them, leading to tensions of a larger set of behaviors arising from socioeconomic frustration, a form of innovation that, however lamentable, is still a force of change (Durkheim, 1978; Merton, 1968; Michener, DeLamater & Myers, 2005; Snell, 2006) .
Moral Development
Piaget (1994) and Kohlberg (1981 Kohlberg ( , 1989 Kohlberg ( , 1992 ) considered morality as a part of intelligence and, therefore, developed by means of a dynamic adaptive internal organization that occurs during interactions with the external world. Moral thinking, therefore, is considered by them as the result of the interplay between individuals and their social environment, with a predictable pattern of development (phases) as a consequence of his or her interactions with the world. Stams et al. (2006) did a meta-analysis of 50 well-known studies involving comparisons between juvenile delinquents and their non-delinquent peers that identified a strong tendency for the youths with criminal records to present a lower level of moral development as defined by Piaget and Kohlberg, even when one controlled for socioeconomic status, gender, age, and IQ.
Moral Values
Gouveia, Milfonat, and Guerra (2013) produced a typology of basic human values that identifies three major categories: personal, central, and social. Personal values involve the search for individual advantages and interests, subdivided into experimentation and realization. Central values are a mix between individual and collective perspectives, subdivided into existence and supra-personal. Social values are directed towards others, with an interpersonal focus, subdivided into normative and interactive. Studies done with adolescents suggest that personal values are associated with a greater propensity to criminal and antisocial conduct, while social values are linked to a lower disposition towards such behavior (Formiga, 2006; Formiga & Gouveia, 2005) .
Theories of Violent Crimes
Forms of Decision Making
Economist George Loewenstein proposes that human behavior as a whole, and decision-making in particular, are the result of the interaction of at least two distinct neural systems, one being the "affective" (emotion and intuition) and the other the "deliberative" (rationality and logic). According to him, one system tends to conflict with the other, becoming stronger as a consequence of the weakening of its counterpart. This is an empirically successful model that incorporates several developments in economics, psychology, and neurosciences that occurred in the last few decades (Lobel & Loewenstein, 2005; Loewenstein, Hsee, Weber, & Welch, 2001 ). Using such descriptions, De Melo (2008) created a self-evaluation instrument to measure how the thinking in a decision-making situation may be more or less deliberative. The application of this score to a large sample of players in an online game produced very reliable results that were consistent with the expectations from Lobel and Loewenstein (2005) . Assuming that human behavior is a consequence of decision-making systems, it follows that criminal behavior might be influenced by them. Indeed, Loewenstein and O'Donghue (2006) found that violent crimes are associated to the workings of the affective system.
Attachment
Attachment theory proposes that human beings are programmed by natural selection to identify and follow a parent or surrogate that will act as a caregiver and protector until it is capable of fending for itself, thereby producing an advantage in probability of survival (Bowlby, 1989; Golse, 1998) . Relationships established with one's caregivers during childhood will influence his or her emotional and motivational structure throughout adult life (Bowlby, 1990; Cassidy, 1999; Golse, 1998) , including both the ways they respond to the needs of their charges and the ways in which they fail to do so, with important implications for the personality being developed (Waters, Hamilton, & Weinfield, 2000) . Ainsworth (1978) identified patterns of attachment classified as secure (confidence in the caregiver's protection and care in stressful situation), ambivalent (lack of confidence in the caregiver and alternation between seeking help from him/her and demonstrating irritability), avoidant (feeling of being rejected by the caregiver and learning to hide one's needs). Later studies suggested a fourth type, called disorganized, usually stemming from abuse by the caregiver and characterized by lack of coherent coping strategies for situations involving stress or fear, constant impulsivity, and interactions (Main & Hesse, 1990) .
Attachment theory is a perspective that has possible implications for violent crimes. Osofsky (1995) and Overstreet (2000) have associated disorganized attachment conditions in children and adolescents with aggression and anti-social behavior, while Katz (1999) found a significant link between avoidant attachment and felony charges for violent offenses.
Hormones
There is evidence that biology might also play a significant role in violent crimes, especially in the case of testosterone, which has been linked to "masculine" psychological and behavioral patterns regarding risk-taking and aggressiveness (Van den Bergh & Dewitte, 2006) . The amount of that hormone that an individual was subject to in the womb during pregnancy, as well as blood concentrations in the adult, are associated to the ratio between the lengths of the index and annular fingers, and so is the propensity towards violent crimes (Manning, Scutt, Wilson, & Lewis-Jones, 1998; Van den Bergh & Dewitte, 2006) .
The Culture of Honor and Homicide
According to Reed (1982) , in areas where the land was unfertile and herding was the main means of primary production survival depended more on the individual than on the cooperation between the members of a community that was so important in more agricultural societies. Therefore, a herder, which was almost always a male, had to be aggressive and show, in words and deeds, that he was not weak, being it necessary to retaliate to even the smallest of threats to his standing. This characterizes the "culture of honor", where an individual's reputation is the central point of his work and self-esteem, and is associated with a high incidence of homicides. This is similar to the idea from Wolfgang and Ferracuti (1967) that criminality tends to be high in a subculture where violence is valued as a means of conflict resolution.
This culture of honor tends to be transmitted from one generation to the next, so that it is important to consider not only the place where an individual was born and raised, but also that of his ancestors (Reed, 1982) . Indeed, there is experimental evidence that modern day individuals born and raised in places with a history of such a culture, such as the southern states of the U.S., tend to be more aggressive and confrontational in their responses to insult or intimidation than those born and raised elsewhere (Cohen & Nisbett, 1996 , 1997 , leading to increased homicide rates in those places where the culture of honor prevails (Cohen, 1996 (Cohen, , 1998 .
There is some criticism to the studies from Cohen and Nisbett (1994) and Cohen (1996) regarding the data sources and statistical methods used to corroborate the theory of the culture of honor as leading to an increased rate of homicides (Chu, Rivera, & Loftin, 2000; Loftin & Mcdowall, 2003; Rivera, Chu, & Loftin, 2002) ; however, these do not extend to the totality of the work done by Cohen and Nesbitt in the matter, particularly the experimental investigations (Cohen & Nisbett, 1996 , 1997 . Also, there is some work from authors in other countries, such as Alencar (2006) and Magalhães (2009) in Brazil, suggesting honor-based motivations as the explanation for many of the homicides in northeastern portion of that country, which has a history of dry, unfertile land, and subsistence based on the herding of cattle and goat.
Research Problem
The main goal of the present paper is to contribute to the filling of the gap observed in the literature on homicide by simultaneously investigating a broad range of biological, psychological, and sociocultural factors in an attempt to isolate the ones associated with that type of crime and sketch a more holistic model of this phenomenon.
Method
Participants
The sample studied was comprised of 160 male volunteers from Northeastern Brazil, approached between the months of September and November of 2009. The average age was 28.8 years (SD = 8.09), ranging individually from 18.1 to 77.3. Approximately 8% were illiterate, 49% had basic education, 42% high school level education, and 1% had gone to the university (without achieving a degree). Their mean income was of 1.8 minimum wages (SD = 1.60), varying individually from 0 to 10.
Of the total, 120 had been convicted and sentenced for various crimes and were doing time at a state penitentiary, while the remaining 40 had no criminal charge or conviction whatsoever. Both groups were statistically paired for age, income, and education. 
Procedures
With the support from the administrations of the penal correction facility, the 120 convicted criminals were interviewed in an administrative office room inside the penitentiary. Afterwards, age, income, and education figures were calculated so that a comparable group of 40 individuals with no criminal history could be interviewed in their homes, places of work, or in a discreet public location. All participants were volunteers and assured as to the absolute anonymity and confidentiality of their responses.
Each participant initially answered the forms for sociodemographic, economic frustration, and motivations for the crime (real one for the convicts and a hypothetical one for non-convicts). Then the tests for attachment (ECR-R), moral development (SROM), moral values (QVB), and deliberativeness were applied in a random order according to a Latin square. Finally, each participant was asked to place their right hand on the glass plate so that a digital picture (1600 × 1200 pixels) from a distance of 30 cm should be taken, with the images submitted later to image processing techniques to measure the lengths of the index and annular digits.
Results
Convictions
Roughly 46.7% of the convicts had committed intentional homicide, 5.8% homicide during a robbery, 37.5% non-fatal violent crimes, and 44.2% non-violent crimes, with 30.8% having more than one type of conviction. Out of the 47.5% that had committed homicide of any type, 87.7% did so intentionally, 1.8% during a robbery, and 10.5% in both situations.
Reliability Analysis
The Cronbach alpha for the tests and indexes used were fairly high (alpha > .70) for Deliberativeness (.83), Economic Frustration (.86), Basic Values-QVB (.73), and Attachment-ECR (.77). Regarding Moral Development, the SROM score had the lowest alpha of .36, though the Moralism score (additional items on the SROM test) had an alpha of .76. Group Comparisons Table 1 compares, within the participants with a criminal history, those convicted of homicide to those convicted for some other type of crime regarding age, education, and income.
There was no statistical difference between the two groups regarding level of education or income, but those convicted of homicide were, on average, a little older than the other convicts. Table 2 shows the comparison between convicts that committed or not homicides as to the results on the psychological tests, economic frustration, and right-hand digit ratio.
No significant differences were found between the convicts who had or not committed homicide in regards to any of the biological, social, and psychological variables studied. Table 3 presents a comparison between the convicts and nonconvicts regarding the results on the psychological tests, economic frustration, and right-hand digit ratio (testosterone index).
The convicts revealed themselves to be statistically more deliberative than the non-convicts, as well as to assign greater importance to social values. On the other hand, the economic frustration was statistically lower among the convicts than among the non-convicts, due to similar possessions but lower aspirations. Most of the convicts who had committed homicide presented "honor" as a motivation, whereas most of those who committed other crimes had "material gains" as a motivation, both differences being statistically significant. There were no significant differences regarding the other types of motivation. Table 5 shows the relationship between motivation towards "honor" and motivation towards "gains" among the convicts on a 2 × 2 matrix.
Motivations and Crimes
There was a significant negative association between motivation towards "honor" and motivation towards "gains", with no cases of both these motivations occurring simultaneously (though there were situations where neither were mentioned). Table 6 shows, for the convicts, the best logit regression model obtained for having committed a homicide after successive attempts at using the remaining variables as predictors.
Logit Regressions
The model obtained was quite successful in differentiating the convicts that had or not committed homicide, being right in over 80% of the cases. Only two independent variables were identified as being statistically associated to homicides, one being "motivation towards honor" (positive association) and the other "motivation towards gains" (negative association). Table 7 shows, for the whole of the sample (all, convicts and non-convicts), the best logit regression model obtained for having committed or not a homicide.
The model obtained for the whole sample is fairly similar to the one obtained for just the convicts, with a comparable overall success rate, including the associations with "motivation towards honor" and "motivation towards gains". The main difference is the inclusion of the interactional basic values, with a positive association.
Multivariate Analysis
Diagram in Figure 1 shows the dendrogram for a cluster analysis of the main variables and indexes of the study for the convicts, using variables that are either dichotomous in nature or that have been dichotomized using the median as a cutoff point.
The graph clearly points to a structure where the crimes involving homicide (intentional homicide and robbery-related homicide) are clearly dissociated from the other types of crime (violent crimes without death and non-violent crimes), belonging to different clusters.
Diagram in Figure 2 shows the dendrogram for a cluster analysis of the main variables and indexes of the study for the whole sample, similarly to what was computed in diagram in Figure 1 , adding the variables "convict" and "non-convict".
The graph shows that the crimes involving homicide are in the same major cluster as being a "non-convict", while the other types of crime are in the "convict" cluster.
Discussion
Failure of the General Theories
In the present study, no significant difference was found between the convicts who had or not committed homicide with regards to income, level of education, or economic frustration (Tables 1 and 2 ). Statistical differences in economic frustration were found between convicts and non-convicts (Table 3 ), but they were in the direction of the former having lower levels of frustration and not higher, because of lower aspirations on behalf of the convicts, as shown in the analysis (possibly due to diminished expectations resulting from the state of incarceration).
There was also no statistical difference found between convicts that had or not committed homicide as to their level of development (Table 2) , nor did it find any difference between convicts and non-convicts in that regard (Table 3) . It is important to note, however, that the poor reliability of the SROM score makes it possible that this absence of a finding might be due to an inadequacy of the instrument as applied in the present case.
Additionally, the results of the current investigation indicated no difference between the moral values of the convicts who had Note. Correct = 81.7%; sensitivity = 80.7%; specificity = 82.5%; odds ratio = 19.69. p < .01 Note. Correct = 80.0%; sensitivity = 64.9%; specificity = 88.3%; odds-ratio = 14.029 p < .01
Dendrogram -ManhaƩan (City-Block) Distance -Ward's Method or not committed homicide (Table 2) , and the difference that was found between convicts and non-convicts (Table 3 ) was in terms of the former having stronger social values (possibly a consequence of the incarceration, where forced cohabitation with potentially dangerous inmates could increase one's appreciation of social harmony).
The logit regression models of homicide were able to account for more than 80% of the perpetrators of homicide, but discarded the measurements of economic frustration and moral development as predictive variables (Tables 6 and 7 ). All the moral values were absent from the model obtained for the convicts, though the model for the whole sample included interactional basic values, but this last result is very likely a consequence of the difference between convicts and non-convicts resulting from incarceration, rather than a causal explanation per se.
The evidence found here suggests that three general theories of crime that were investigated, namely, economic frustration (Merton, 1968; Michener et al., 2005; Snell, 2006) , moral development (Stams et al., 2006) , and moral values (Formiga, 2006; Formiga & Gouveia, 2005) are unable to account for the homicides found in Pernambuco.
Failure of the Theories of Violent Crimes
No difference was found in the present investigation between the deliberativeness or decision-making rationality of the convicts who had or not committed homicide (Table 2) , and the difference that was found between convicts and non-convicts (Table 3 ) was in terms of the former displaying more intense deliberativeness (likely due to the fact that the convicts were answering questions referring to an actual decision made that led to an actual crime, whereas the non-convicts were answering questions regarding a hypothetical crime). There were also no differences between the groups compared in terms of attachment patterns or digit-ratio.
Deliberativeness, attachment patterns, and digit-ratio were also completely absent from the logit regression models of homicide found in the present study (Tables 6 and 7) .
It would seem that the theories that attempt to explain violent crimes as a whole, such as decision-making (Loewenstein & O'Donghue, 2006) , attachment (Katz, 1999; Osofsky, 1995; Overstreet, 2000) , and testosterone (Manning et al., 1998; Van den Bergh & Dewitte, 2006) , apparently did not do any better than the general theories of crime in explaining homicidal behavior in the present investigation.
Homicide as a Crime Apart
The results of the cluster analysis of the variables studied in this paper in the context of the convicts (Figure 1) suggest that homicide is a peculiar type of crime which differs significantly from violent crimes without death and non-violent crimes. This would explain why the general theories of crime and the theories of violent crimes investigated here have all failed to explain the findings obtained, i.e., such theories might be successful in accounting for most crimes, but not this very different type. It also indicates that the understanding of the phenomenon of homicide requires an approach that is significantly different from the ones needed for other crimes.
Honor and Homicide
Of the individuals convicted for homicide, nearly 88% declared it to be intentional and 63% cited honor as a motivation, this being by far the most frequent motivation for that group (Table 4) . In both logit regressions obtained (Tables 6 and 7) , the motivation towards honor was positively associated with a conviction for homicide, and there was a close proximity between these two variables in both of the cluster analyses that were done (Figures 1 and 2) , particularly when it came to intentional homicide. It appears that the perpetrators of homicide show a clear tendency to explain their actions by means of a need for moral satisfaction.
The motivation towards material gain was negatively associated with the motivation towards honor, to the point that the two motivations seem to be mutually exclusive (Table 5 ). In fact, both in a direct comparison (Table 4 ) and in the logit models (Tables 6 and 7) , the motivation towards gain was associated to a reduced chance of having committed a homicide. It is as if, in the context of perpetrating crimes, seeking honor is antagonistic to seeking material gain, which is very consistent with the idea of "nobility" underlying the commonsense notion of "honor". This interpretation is further corroborated by the results of the cluster analysis of the whole sample (Figure 2) where homicide was more associated with being a nonconvict than to being a convict, almost as if it were not really a crime in the eyes of the men in the sample.
Of course, one could argue that the findings of the present study might be explained by murderers being prone to lying about the motives for their crime in order to obtain sympathy from society and a more lenient treatment from the authorities, with "honor" being a more acceptable motivation than things like greed, envy, anger, hate, disdain, etc. Such a possibility, however, has been, if not eliminated, at least minimized by the fact that all of the convicts participating in the research had already been judged and sentenced, as well as been assured the secrecy and anonymity of their individual responses to this study, therefore having no legal or social advantage in lying. Besides, it would be difficult for one to purposefully lie about their motivations in a way as to produce the impacts that were observed in the more complex statistical analysis involving numerous variables, such as cluster analysis and logit regressions.
The results of the present study seem to be in fairly good agreement with what one would expect from the theory of the culture of honor (Cohen & Nisbett, 1996 , 1997 Reed, 1982) , especially considering the geography, history, and culture of the Brazilian Northeast (Alencar, 2006; Magalhães, 2009) .
The theory of the culture of honor is one of the few criminological models aimed specifically at homicide. The bulk of evidence shown in the present paper indicates that it is also the only theory, out of the seven that were investigated, that is capable of providing a satisfactory explanation of what has been observed.
Conclusions
The present paper attempted to study criminal homicide in Pernambuco, Brazil, from a broad perspective, encompassing prediction from seven theories, namely, economic frustration (Merton, 1968) , moral development (Stams et al., 2006) , moral values (Gouveia, 1998) , decision-making processes (Loewenstein & O'Donghue, 2006) , emotional attachment (Katz, 1999) , testosterone (Van den Bergh & Dewitte, 2006) , and the culture of honor (Cohen & Nisbett, 1996; Reed, 1982) .
The expectations from the general theories of crime (economic frustration, moral development, moral values) and the theories of criminal violence (decision-making, emotional attachment, testosterone) were contradicted by the absence of differences between the convicts that had committed or not homicide regarding the related variables. The few differences that were found between convicts and non-convicts (greater deliberativeness and social values, less economic frustration) can be considered as a consequence of the incarceration of the first more than causal factors. On the other hand, there were results in full agreement with the tenets of the theory of the culture of honor, with homicides being explained mainly by the motivation towards honor and a lack of motivation towards material gain. There was also a strong negative association between these motivations towards honor and towards material gain, a clear distinction between homicide and other types of crime, and homicides tending to be perceived as being outside of the normal sphere of crime (or as a "non-crime").
It is concluded that, at least within the context of the Brazilian Northeast, homicide is a peculiar type of crime that cannot be explained by traditional or generic theories of crime, but can be well understood by considering cultural factors associated with honor and the seeking of moral satisfaction, rather than by a specific biological, psychological, or socioeconomic profile. Future studies on the subject should focus on detailing the process of how the "culture of honor" contributes to an increase in homicides, the mechanisms that originate such a culture and transmit it between generations, and the possible interventions that might be made in locations where such a culture is prevalent in order to reduce the occurrence of homicides.
